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Abstract 
Utilization of project management methods in practice in more extensive projects is, due to high demands, only possible with 
support of a Project Management Information System. Project managers can use a number of applications offering a wide range of 
functions in the areas of project planning, monitoring and continuous evaluation of project implementation, and final evaluation 
when it has finished. An important function offered by a Project Management Information System is the possibility of sharing data 
concerning the running projects across the project team and their surroundings. Project Management Information System 
applications are primarily designed to support project management, so it is worth considering how much the available applications 
support the project management methods defined in the project management theory, how much software applications make it 
possible to get support in individual stages of the project life cycle, and if this scope is sufficient from the point of view of quality 
project management. The evaluation involved selected project management methods suitable for individual project life cycle stages, 
and the scope of support of individual project management methods within the respective project life cycle stages was evaluated in 
selected software applications. 
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1. Introduction 
The project management theory offers a number of simple and advanced methods which help with project 
management in individual project life cycle stages and lead to increased success of project implementation. A number 
of studies confirm that the project success rate increases if project management methods are used, e.g. Patanakul et al. 
(2010) and Lappe, Spang (2014). Application of project management methods is made easier by software applications 
which lead to a decrease in the time demands of project management, simplification of the process of implementation 
of the respective method, and also an increase in the success rate of project implementation. Utilization of software 
applications to support project management is implemented in a number of ways. One of them is utilization of the 
existing applications, e.g. within office software, spreadsheet processors, text editors, or software applications 
supporting time management. In view of the fact that these tools are not able to cover the specific requirements 
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relating to project planning, implementation, and evaluation, specific software applications have been developed to 
support project management. Apart from software applications that are available on the market, a number of 
organizations solving projects make use of their own applications to support project management, which they have 
developed as a superstructure within the company information system. Their benefits reside in their high integration 
with other software applications and use of common database sources. Overall, these software applications designed to 
support project management are called a Project Management Information System (PMIS). 
The functions of software applications supporting project management are gradually extended. Apart from project 
management support in individual project life cycle stages, the other important functions of most such applications 
include project documentation administration, sharing of this documentation across the project team, and any other 
involved parties (Meredith and Mantel, 2006; Braglia and Frosolini, 2014), and support in the multi-project 
environment (Ahlemann, 2009; Kaiser and Ahlemann, 2010; Reyck et al., 2005). 
An increase in the project success rate thanks to utilization of a PMIS has been confirmed by available studies (Ali 
et al., 2008). Therefore, utilization of project management methods and their processing using PMIS helps increase the 
project success rate. So, it is necessary to assess how much the available PMIS software applications make it possible 
to apply project management methods in practice. 
2. Literature Review  
2.1. Project Management, Project and Project Life Cycle 
The basic project management terms are defined not only by the project management theory, but also by the 
international project management standards. The basic project management standards include the standard of the 
Project Management Institute (PMI), the standard of the Association for Project Management called PRojects IN 
Controlled Environments 2 (PRINCE 2), and the standard of the International Project Management Association 
(IPMA), creating national versions of the standard through its branches, e.g. in the Czech Republic in the form of the 
National Standard Competences of Project Management. 
The Project Management Institute (2004) states, in its standard, that “Project management is the application of 
knowledge, skills, tools and techniques to project activities to meet project requirements. It is accomplished through 
the application and integration of the project management processes of initiating, planning, executing, monitoring and 
controlling, and closing.” The Association for Project Management (2012) defines, in its PRINCE 2 standard, project 
management as “the process by which projects are defined, planned, monitored, controlled and delivered such that the 
agreed benefits are realised”. According to the National Standard Competences of Project Management (Pitas et al., 
2010), “Project management is the planning, organizing, monitoring and controlling of all aspects of a project and the 
management and leadership of all involved to achieve the project objectives safely and within agreed criteria for time, 
cost, scope and performance/quality.” 
The Project Management Institute (2004) standard defines a project as “a temporary endeavour undertaken to create 
a unique product, service, or result”. The Association for Project Management (APM, 2012) defines, within its 
PRINCE 2 standard, a project as “a unique, transient endeavour undertaken to achieve a desired outcome”. So, both 
standards particularly point out the temporariness of a project and the uniqueness of the outcome project 
implementation brings. Similarly, a project is defined by the National Standard Competences of Project Management 
(Pitas et al., 2010) as a unique process limited by time, costs, and sources, implemented to create defined outcomes (to 
fulfil project objectives) in the desired quality and in compliance with the valid standards and approved requirements. 
Project preparation and implementation is usually divided into partial phases, which together form the project life 
cycle. According to the standard of the Project Management Institute (2004), division of a project into partial phases 
brings better control over the project and better interconnection within the solving organization. The Association for 
Project Management (2012) divides, within the PRINCE 2 standard, the life cycle into five basic, successive phases: 
concept, definition, implementation, handover and closeout. The National Standard Competences of Project 
Management (Pitas et al., 2010) presents the project life cycle as a group of sequential successive phases expressing 
the course of the given project, also taking account of pre-project stages dedicated to specification of the project intent, 
and of post-project stages, intended for project evaluation. Maylor (2003) and Meredith and Mantel (2006) agree on 
four project life cycle phases including the project concept, planning, implementation, and closeout. Oellgaard (2013) 
divides the project life cycle into more phases: sales, scope, analysis, design, build, implementation, and operation.  
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Regardless of the number of phases into which the project life cycle is divided, this division makes it possible for 
the solver to structure the course of action within the project and to focus on different activities in each phase. Division 
of a project into time-limited phases aims to improve the conditions for controlling processes and activities within 
individual phases. If needed, it is possible divide and structure individual phases further into lower levels for clearer 
arrangement. 
For successful implementation of individual project life cycle phases, there are different project management 
methods available. However, there are also methods whose benefits are used within more phases or within the entire 
course of the project life cycle (Patanakul et al., 2010). 
2.2. Project Management Methods 
The project management theory and practice offers a number of methods, tools and techniques supporting project 
management. In the phase of concept, it is possible to use the Feasibility Study (Hapanova and Al-jiburi, 2009), the 
Cost Benefit Analysis (Cambell and Brown, 2003), the financial analysis and assessment of the economic 
effectiveness of a project (Mian, 2011), and the Logical Framework (Couillard et al., 2009; Norwegian Agency for 
Development Cooperation, 1999) to define a project as precisely as possible and to assess its benefits. 
In the phase of planning, the scope of a project and its time course can be precisely specified thanks to the Product 
Breakdown Structure (APM, 2012), the Work Breakdown Structure (PMI, 2004), a network analysis method (the 
Critical Path Method, the Metra Potential Method, the Critical Path Method/Cost, the Program Evaluation and Review 
Technique, the Graphical Evaluation and Review Technique) (Hillier and Lieberman, 2005; Ravindran, 2008), the 
Gantt chart (PMI, 2004) and the Critical Chain Method (Goldratt, 1997). For planning human resources, it is suitable 
to make use of the Resource Breakdown Structure and the Resource Leveling (Rad and Cioffi, 2004), the 
Responsibility Assignment Matrix (Melnic and Puiu, 2011), and the Stakeholders Analysis (PMI, 2004). It is also 
important to identify any potential project risks in the planning phase, where it is possible to use the Risk Breakdown 
Structure (PMI, 2004), or the quantitative and qualitative risk analysis (PMI, 2004; APM, 2012). To propose the time 
schedule of a project and to plan the risks, it is convenient to use the Monte Carlo Method (PMI, 2004; APM, 2012).  
In the project implementation phase, it is important to monitor the course of project implementation. The Earned 
Value Management (Solanki, 2009; Storm, 2008) is a method that makes it possible to assess the course of action of a 
project. When a project has finished, it is important to make assessment of the project using, for example, the Lessons 
Learned (Carrilo et al., 2013; Jugdev, 2012), or using the McKinsey 7S model (Poster and Applegarth, 2006). A 
specific approach to project management within the entire project life cycle is then represented by the Agile Methods 
(Beck, 2001; Koerner, 2005). 
2.3. Project Management Information System 
PMIS represents a standardized set of automated tools available on the level of the organization and integrated into 
the system (PMI, 2004). The scope of automated functionality of software tools and their implementation is always 
based on particular requirements set by the project solver, and it is suitable to proceed from simpler solutions to 
sophisticated integrated software systems.  
Meredith and Mantel (2006) particularly appreciate the PMIS benefit in processing more extensive projects. For the 
choice of PMIS, they recommend choosing an application that offers the functions of friendliness, schedules, 
calendars, budgets, reports, graphics, networks, charts, migration and consolidation. According to Briglia and 
Frosolini (2012), PMIS “allows individuals or teams to track projects from their conception to their execution, 
providing project managers and other team members with pertinent information such as the scheduling of resources, 
budget management, supplier management, time management, task assignment, quality control, documentation and 
collaborative tools”. The current trends in development and utilization of PMIS in practice head from single-project 
management towards integrated multi-project planning with exploitation of shared sources (Briglia and Frosolini, 
2012). 
When using software tools, it is necessary to remember that software applications are auxiliary tools only, and 
definition of their scope and utilization in project implementation must be based on the general concept of procedures 
within project management of the given organization. PMIS is helpful for an organization solving projects only of the 
functionality of the installed software application is used entirely. 
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Software Applications Supporting Project Management 
PMIS in the form of particular software applications offers several possibilities of solution. There are simple 
freeware applications, cloud solutions, more complex applications developed by smaller local software houses, 
complex internationally available applications, and sophisticated solutions supporting portfolio management with a 
wide scope of functionality and the possibility of adaptation to user requirements. 
For project management, it is possible to use, from the current offer on the market, the simplest freeware tools, like 
OpenProj, since 2012 known as ProjectLibre (ProjectLibre, 2014), GanttProject (GanttProject, 2014), dotProject 
(dotProject, 2005), or Open Workbench (Open Workbench, 2014). There are also web applications in the cloud mode, 
e.g. Gantter (Gantter, 2014), iProject (iProject, 2012), or AdminProject (AdminProject, 2014), bringing, on the one 
hand, a various scope of functionality and, on the other hand, an advantage in unlimited availability of data with 
ensured internet access. The web application principle was also used in development of the British software of 
Concerto Project Management Software (Parasoft, 2014). 
For simple, but also more complex projects in a wide scope of functionality for project planning, project monitoring 
during their implementation, and for evaluation, or, as the case may be, also for project portfolio management, it is 
possible to make use of the most wide-spread application of Microsoft Project in the available version in the form of a 
number of products intended for management of individual projects and project portfolios (Microsoft, 2013). The 
applications of EasyProject (EasyProject, 2013) and MinuteMan Systems (MinuteMan Systems, 2013) are some of the 
other applications available on the market with the possibility of adaptation of the scope of application, the size and 
number of implemented projects. For complex projects or for project portfolio management, there are also software 
applications that are superstructures or parts of management information systems, e.g. Primavera - Primavera P6 
Enterprise Project Portfolio Management and Primavera Instantis PPM tools (ICZ, a.s., 2014), PD TRAK (PD TRAK, 
2010), JIRA (Atlassian, 2014), Hewlett Packard Project and Portfolio Management Software (Hewlett Packard, 2014), 
IBM Rational Portfolio Management (IBM, 2014), or a specialized part of SAP (SAP, 2014). 
2.4. Utilization of Software Applications Supporting Project Management in Practice 
On the basis of available surveys, it is possible to assess what the scope of utilization of software applications 
supporting project management is in practice. As evidenced by the survey of the Information Week´s 2012 Enterprise 
Project Management implemented in North America in 2011, which analyzed answers of 508 respondents, utilization 
of software tools supporting project management reaches 53% (Feldman, 2012). A similar survey assessing the scope 
of utilization of software tools was implemented by Pricewaterhouse in 2006 evaluating answers of 213 respondents 
from 26 countries. This study proved utilization of PMIS by 77% respondents (Pricewaterhouse, 2007). In 
comparison, a survey implemented in the Czech Republic by Spolecnost pro projektove rizeni in 2012 with 178 
respondents – project managers proved utilization of software applications by 62% respondents (Kratky, 2012). 
The Pricewaterhouse survey also proved that software applications are used more for support of individual projects 
than for management of project portfolios. Exploitation of PMIS is higher in more complex projects and also in 
organizations with a higher level of project management (Pricewaterhouse, 2007). The Pricewaterhouse survey also 
assessed the areas in which the respondents use software support; this support was most of all used in the areas of time 
management, cost management, risk management, and reporting (Pricewaterhouse, 2007). A similar focus of used 
software applications was confirmed by a survey implemented by Spolecnost pro projektove rizeni in the Czech 
Republic in 2008 assessing answers of 30 respondents, which declared use of software applications especially for time 
planning, source planning and management, budget planning and management, project monitoring within the course 
of its implementation, and for ensuring availability of the monitored data (Spolecnost pro projektove rizeni, 2008). 
3. Software Support of Selected Project Management Methods within the Project Life Cycle 
3.1. Research Goal, Methodology and Data Collection 
Within the survey, the authors were aiming to assess available PMIS applications from the point of view of support 
of project management methods used in individual project life cycle stages within the functionality of these 
applications. Applications representing all the groups of software applications present on the market were chosen from 
a large group of software applications within discussion with experts from the academic environment. The chosen 
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applications included a representative of freeware applications (ProjectLibre), freeware cloud solutions (Gantter), 
software developed by a local producer (Easyproject), a representative of applications used on a mass scale (Microsoft 
Project) and applications for complex management of projects and project portfolios (Primavera). 
Once the applications were chosen, on the basis of the set research goal, the suppliers of the above five selected 
applications were then addressed and asked to specify which project management methods are supported within their 
applications. The suppliers were addressed by email. Data collection was performed from June to August 2014, and 
the collected data was subsequently analyzed. 
3.2. Analyses and Results 
The chosen representative of freeware applications was one of the most widely spread applications – ProjectLibre. 
This application makes it possible, when planning, to structure the project outcomes, to plan the schedule, sources, and 
costs. It does not support project portfolio management. Its advantage is that it is compatible with other applications, it 
is possible to view files created in MS Project and in Primavera. The software is available under all the most 
commonly used operating systems (Windows, Unix, Linux, Mac). 
Freely accessible cloud solutions were represented by the application of Gantter. The condition of availability of 
this application is access to the web environment. Gantter is integrated with Google Drive. Also in this application, it 
is possible to view files created in different applications (MS Project). The scope of its functionality is limited; the 
application serves for support of management of project time and sources. Its advantage is availability of data and 
synergy with other Google applications. 
MS Project was chosen as the most commonly used application on the market. Currently, it is available in the 
versions of Microsoft Project Standard 2013 for management of single projects, and Microsoft Project Server 2013 for 
management of project portfolios. In this application, it is possible to use its compatibility with other Microsoft 
products. Microsoft also offers a cloud solution through Microsoft Project Online and Project Lite within Project Pro 
for Office 365. Microsoft Project enables a wide range of activities within project planning, implementation, and 
evaluation. 
Smaller local applications of the Czech origin were represented by EasyProject. It is also an on-line application 
with the possibility of extending its functionality in the form of additional installations. It covers project management 
from the points of view of project time, source and cost management. It makes it possible to plan a project and 
monitor its course, it offers the possibility of saving the project documentation, and it is a quick tool for 
communication and data handover within the project team. It also supports projects applying an agile approach, 
Kanban and SCRUM. This application is also accessible through iPad, iPhone, iAndroid. 
Primavera represents the group of the most sophisticated applications supporting project management. It is an 
application built on Oracle database, offering a large support of activities in project management, project portfolio 
management, activity project management office. The name Primavera covers a number of products of Oracle 
Primavera P6 Enterprise Project Portfolio Management for complex management of project portfolios; there are also 
extensions of this application in the form of Primavera Instantis PPM Tools, Primavera P6 Progress Report, Oracle 
Primavera P6 Analytics, Risk Analysis P6 Professional Project Management, Primavera P6 Progress Report, and 
Primavera Gateway. These extensions make it possible to perform more detailed analyses, to monitor fulfilment of 
tasks, to analyze and manage project risks, and to access data through the web interface, mobile communication tools, 
and interconnection with other IT systems. Its disadvantage is that it is a costly application, and so it is only suitable 
for management of a large number of extensive projects. 
The support of the selected project management methods was assessed in each of the selected applications. Table 1 
presents an overview of functions of the selected software applications from the point of view of support of the 
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Table 1 Project management methods within software applications supporting project management 

























































Feasibility Study   X*)  X 
CBA (Cost Benefit Analysis)     X 
Financial Analysis and Evaluation of Project    X X 
Logical Framework     X 
Phase: planning 
PBS (Product Breakdown Structure)  X   X 
WBS (Work Breakdown Structure) X X X X X 
CPM (Critical Path Method) X X X  X 
MPM (Metra Potential Method)     X 
CPM/COST (Critical Path Method/Cost)     X 
PERT (Program Evaluation and Review Technique)  X X  X 
GERT (Graphical Evaluation and Review Technique)     X 
Monte Carlo simulation      X 
Gantt Chart X X X X X 
Critical Chain Method      X 
Resource Breakdown Structure and Resource Levelling X X X  X 
Responsibility Assignment Matrix   X*) X X 
Stakeholders Analysis   X*)  X 
RiBS (Risk Breakdown Structure)   X*)  X 
Qualitative Risk Analysis   X  X 
Quantitative Risk Analysis    X  X 
Phase: implementation 
EVM (Earned Value Management)  X X  X 
Phase: evaluation 
Lessons Learned   X*) X X 
McKinsey model of 7 S for Project Evaluation    X*)  X 
Phases concept, planning, implementation and evaluation 
Agile Methods    X*) X X 
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Legend:  
X method is supported 
X*)  method is partially supported 
 
On the basis of the collected data, it is possible to state that the support of project management methods is different 
in different project life cycle phases. In the phase of preparation of the project intent, freeware applications do not 
offer any support. The support is also limited in the other applications with the exception of Primavera.  
A similar situation is with the methods intended for the final project phases. Freeware applications do not offer the 
possibility of support when the project is evaluated, and so it is possible to use them as a source of data only. By 
contrast, Primavera and MS Project offer sufficient support in the final project phase. 
Most supported project management methods within the assessed applications are in the phases of project planning 
and implementation, where all the applications offer project planning in time, even though the tools are limited in the 
case of freeware applications. 
4. Assessment of Selected Software Applications and Approaches to their Utilization 
On the basis of the collected data, it is possible to state that the support of project management methods is not 
sufficient in the representatives of cloud solutions, as they only support the basic methods for management of the 
project scope using the Work Breakdown Structure, project management in time using the Gantt Chart and the Critical 
Path Method, and source management using the Resource Breakdown Structure.  
A similar situation is in freeware applications. Also there, the offer of support is limited to management of the 
project scope, project management in time using the Gantt Chart and the Critical Path Method, and source 
management. However, compared with cloud solutions, it is also possible to use, apart from the Work Breakdown 
Structure, the Product Breakdown Structure, and support of the PERT method is available for project management in 
time.  
This means that both applications are only suitable for management of smaller, simple projects, and application of 
other methods is only possible without help of software support. 
The software of a local production of EasyProject offers insufficient support of the network analysis method; it 
only offers a simpler tool for project management in time using the Gantt Chart. However, the application can be used 
for other areas, specifically for financial assessment of projects, and also partly for source management. Also, as one 
of the few, it offers support in the case of application of Agile Management. Also here, the project solver has to opt, 
when applying other methods, for tools different from software support of the chosen application. 
Microsoft Project covers the basic range of methods and offers sufficient support for project management in time, 
source management, and cost management. Support of risk management is sufficient, too. Support is weaker in the 
phase of project preparation. The advantage of Microsoft Project is its wide range of possible adjustments according to 
the project solvers’ requirements. There are individual installations, and also server solutions enabling data sharing, 
with a different scope of the possible access. The application can be used for management of project portfolios, 
including management of shared sources. There is also the possibility of a cloud solution and data access via the 
internet. 
Primavera is financially the most demanding solution, but it offers full coverage of the selected project 
management methods. Compared to the other applications, it also offers support of management using the Critical 
Chain Method and Agile Management. Therefore, in this case it is possible to manage both single projects of different 
scopes and a portfolio of projects with full support of PMIS within the entire course of the project life cycle. 
Conclusion 
Mainly freeware applications and freely available cloud tools for support of project management offer insufficient 
range of supported methods. These tools are only usable for simple projects with small budgets, short implementation 
periods, or uncomplicated implementation processes. In the case of more complex and extensive projects, it is 
necessary to make use of more sophisticated software applications, like MS Project or Primavera. However, their 
disadvantages include high financial demands, demands on extensive knowledge of project managers and project team 
members for work with these software applications, and the necessity of reflecting their utilization in a single project 
management methodology on the level of the organization. 
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Next research should be aimed at assessment of the scope of utilization of PMIS by project managers and project 
team members. Such research could evaluate to what extent project management methods using PMIS are actually 
used in practice, what functions are the most suitable from the point of view of project managers, and where the 
functionality is insufficient for support of any of the project management methods. 
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